Pharmacogenomic effect of vitamin E on kidney structure and function in transgenic mice with the haptoglobin 2-2 genotype and diabetes mellitus.
Polymorphic loci regulating oxidative stress are potential susceptibility genes for diabetic nephropathy (DN). Haptoglobin (Hp) is an antioxidant protein which serves to protect against oxidative stress induced by extracorpuscular hemoglobin. There are two alleles at the Hp locus, 1 and 2. The Hp 1 protein is a superior antioxidant to the Hp 2 protein. The Hp 2 allele has been associated with increased prevalence of DN and appears to be associated with a more rapid progression to end-stage renal disease. We sought to recapitulate this association between Hp genotype and DN in mice genetically modified at the Hp locus. We assessed morphometric, histologic, and functional parameters involved in the development and progression of DN in mice with diabetes mellitus (DM) with either the Hp 2-2 or Hp 1-1 genotype. Morphometric analysis demonstrated that glomerular and proximal tubular hypertrophy were significantly increased in Hp 2-2 DM mice. Histological analysis demonstrated that Hp 2-2 DM mice had significantly more collagen type IV, smooth muscle actin, and increased renal iron deposition. Studies of renal function demonstrated creatinine clearance time and albuminuria were increased in Hp 2-2 DM mice. Vitamin E provided significant protection against the development of functional and histological features characteristic of DN to Hp 2-2 DM but not to Hp 1-1 DM mice. These studies serve to strengthen the association between the Hp 2-2 genotype and diabetic renal disease and suggest a pharmacogenomic interaction may exist between the Hp genotype and vitamin E.